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i3 AAREENED 77 AR ETH Y, wRHET
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TV, RIS A & AR AR A Y,
DTHIEDFE 2D, RHoBE & iHEE bR
TSNP A4 R G BR B RE D TALIC & 1) SEICF 5 FfiE ik
PIETH DY MR DOZBWTT C tetani H358E, FE
ENBHT LB LL, MR L RE R Lo
BEARIER 2 5B T 256 0% WY, 4N, KA 13K
PEA Ly ZIBEOWHE FL— VML, FHET
C. tetani #Mh L7z C. tetani I&353ICHE 2 2L,
[ D ML SNTWBA, BREH5HFF MALDI Bio-

FH AL - (T831-0016) 18 b WL ANl 57 i S 141 7%

H 11
B AR5 25 A b A
g

TEL: 0944-88-8283
E—mail: kensa-kenkyu@kouhoukai.org

typer (Bruker Daltonics) #fEH L 722 & T, Mid
HOEED O AHE DD WM C. tetani ZFET 5
ENRTE, BEODW - WHHAEHBR L 7R % R L
72D THET %,

fiE B

B 80 mAt, ik
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FKIRNE - FFic i L
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BUE © L 20XX 4E 9 A, MEH:, TFimosE
RICTEERARI %2, BETI—IZXDIIE,S
DOIIEMERIL & W S N7z, BE I Z 2T — R
T L7205, FHBRIEROBEZ 80, MRasik
rz Ll

Sk BeBEHUE © B, ME 120/68 mmHg, &R
39.2C, L4A%131/min, Sp0:93%. Fr AW %2 H
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Table 1. Laboratory findings on admission
Hematology Hemostasis Biochemistry Blood Gas analysis
WBC 9370 /uL PT (sec) 134 sec ALB 37 g/dL AMY 64 U/L pH 7562
NE% 91.7 % PT (%) 74.6 % T-Bil 26 mg/dL  P-AMY 52 U/L pCOz 275 mmHg
LY% 39 % PT (INR) 117 AST 35U/L UA 88 mg/dL  pO:2 77 mmHg
MO% 44 % APTT 29.9 sec ALT 16 U/L BUN 53 mg/dL  ctHb 14.3 g/dL
RBC 438 x10* /uL D-D dimer 39 ug/mL.  ALP 168 U/L CRE 117 mg/dL  Hct 43.8 %
Hgb 14.1 g/dL LDH 388 U/L Na 130 mEq/L  c¢Na* 128 mEq/L
Hct 39.1 % -GT 18 U/L K 32 mEq/L  cK* 3.1 mEq/L
MCV 89.3 fL CPK 663 U/L Cl 91 mEq/L  cCl™ 92 mEq/L
MCH 32.2 pg CRP 30.79 mg/dL cCaz* 213 mEq/L
MCHC 36.1 %
PLT 17.6x10* /uL
| TAZ/PIPC 4.5g X 2-4/day PAPM/BP 0.5g X 3-5/day
Surgery G 250mg X 2/day
A0 5 The drain fluid was submitted - r 10.5
1 35001U(Total) CRP(mg/dL)
35 A ===Body Temperature ('T') - 10
30 4 - 395 &
il
—_ 39 3
5 25 =
5 L 385 O
Z 20 A £
~ L3 2
2 g - -
@) L 375 2
m
10 A F 3/
5 4 . . - 365
Tetanic convulsion
0 T T T T T T T T T T T T T T T T T T T T T 36
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 1 L) ) Hospital Day
We have reported to the It was confirmed as It was detected toxin
attending physician C.tetani producing genes

suspected the C.tetani
(MALDI-TOF MS)

(16s TRNA gene analysis)

Fig. 1.

(331bp,229bp)

Clinical course

TIG: Polyethylane glycol treated human anti-tetanus immunoglobulin, TAZ/PIPC: tazobactam/piperacillin, PAPM/BP:

panipenem/betamipron, LVFX: levofloxacin

i & i & R 7z,

M - AL MRAT T H - Table 112 ABEREMRAFT A
%R L72. WBC 9370/uL, CRP 30.79 mg/dL & 4&ie
PO %%, LDH 388 U/L, CPK 663 U/L & MR
FKOLAYDH Y, BHHAZEIC X 2 HEOMIEEICX 5
boLER LN

AT R - ABERF O IEER CT pr il i, IRHERH 22/
s 7 2 & Wil 52 R 5 b 00, FEER A
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FCTH -7,

HREM (Fig 1) B ZBEAEE, WEITA, BR
JERICE D A L AFEDNBEEABEL 25720 AR
BH o i e A A /12 € WBC 1,210/ul, DD % A
~— 114 ug/mL & KIMAE & DIC 235k b A FHir &
Y, ¥TIAEIN LY EREL, EiaREEE
ME o7, FMH, FL—YBRESHRIS A
A S 7z, % 4% H, MALDI Biotyper % H\C
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Fig. 2. Cellular morphologies and colony of C. tetani

a) Gram stain of C. tetani
b) Spore stain of C. tetani

c) Colonies of C. tetani on the “KBM” Anaerobic Rabbit Blood Agar medium after incubation at 35 C under an anaero-

bic condition

[ EMA 247\, HYEEC C tetani % 589 MH AR
SNz L ARG L7z IEHRICITagREG o
BEZFRDOT, WEE N F Y A FOHAES SNz 6
59 H, AfHoREsBe, IFREEOELR &E
ROBZITEY, ATIPRERERE 2o 720 58, B
I 5, 88 7 &0 Ok ML, SRR B O T2,
C.tetani O 7% & 5, 8565 H B & 2K
SR, PR SEE 2 1 7) 3000 HAL A EHE L,
HENFIB SNz, B T7HH, 240XV ES
ICHEF SN LGP EVERESIMBI L, o8
10 5D Bk 2 5, HBZENZ 5720
IHESEAFHL & 70 o 72645 20 9 H B X 0 S i3di b L,
ABERF % 7R L7z CRP il b #EEEIOICACT L7ze A&
SEBITIRRABE DT 2 T TR 3EMEZE L7225
269 H, ANTIPUZr 2Bl L, PUHlsE, SHEhik
EaEDIUNEY) TF— 3 YPERTE S T TITHIE
L, ®75mBICHIOREEDS % GREEE o7z,

HEZERE

P SNz FL— VB 3500 rpm, 20 4315 L
L7=tk, ZOWREZHWTT T LA5uth &y iiRiag % 52
i U720 B2 1213 “"KBM” BTBII £ K54, “KBM”
M FEREEH, “KBM™ 7 % 0 v % F I i 98 K/PV
JERF:H (KOHJIN BIO) % My, HHH:# 133 HK
LB AR (B ESE) 2 L7z, WWRNEET
T 35C24 BiR3538 T3 “KBM” BTBII 2ERK 555
X O "KBM” L IERE MM CTL 5D Klebsiella
pneumoniae DIEH % il 72, BERMWSEM T To 35T
48 WEfIRE 32 TId "KBM™ 7 4 1 v ¥ X g K /PV

FERBEMW LD K. pneumoniae & VD Lactococ-

cus garvieae B £ U Clostridium sporogenes A3ils

b, THHOMIEEFRERIEL THAED 7 4V A
RICHEET 2 EEDBIS SN, ZOWET iR
DEFIH LT T2l 7 4 Wy et e FERi L 7:
(Fig. 2a, b)o

WO [F) £ 1213 Matrix-assisted laser desorption/
ionization time of flight mass spectrometry % JEH &
3 % Microflex LT O AW RER E > A 7 A
MALDI Biotyper i/ L7z, #EHEHELNVARXT
AT XD A 2 JE0 U758, b B o R
WL LT C. tetani 2% Score Value i 2108 L fL X
VCTEGTED D % m\FEMER 2R LTz,

WHEEE D 72012 16S rRNA 51T & PCR i
2 & 2 155 3 B 3 P8 2R SR AR R R 0 B IR A % 3 A
720 16S rRNA BT ClE, Y470y —Fr 2
U Z BigDye Terminator v3.1 Cycle Sequencing Kit
(Thermo Fisher Scientific) % F\», 3500 Genetic Ana-
lyzer (Thermo Fisher Scientific) 2 & 0 ¥EHAElY] %
JUE L, 185172 DNA ALsl % NCBI BLAST (https://
blast.ncbinlm.nih.gov/Blast.cgi) 2 & V) #H [\ 14 f##r %
fTolze FORKER, C. tetani DILHERK (Clostridium te-
tani E88 strain Massachusetts) & 99% —# L7-Z &
26, FL— VB % 4 HHICR#ECR A% C.
tetani & L CEIGEIIHE L7,

PCR 1T & 2 W5 ol 75 35 i A 8 A5 O M i 3 g
SOHFEIICHE L TEG L 720 Table 2012fFH L7227
T A~ — ORI % R$PCR W%, 2% 7 71—
AT NVTERFEKHL, =FLryva7uv( FIZT
et L7z ZOMER, PCROY =7y b e L7zt
JAlH: 3% e AR B AR T-E I 0 331bp B & UY 229bp LIS
NV ROHERR S 7z (Fig. 3)o
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Table 2. Oligonucleotide PCR primers for the detection of Tetanospasmin

Primers

Synthesized oligonucleotide sequence

Products size (bp)

GAT1 5-gatgatacgtatgccaataacc-3°
GAT2 5-taaggcttcacctgctacattg-3

331

GATS 5’-ctacatggtttatacggaatgcagg-3

229

GAT6 5-gatcattgcagctagtgacttgac-3

2 3 4

1500bp —

500bp —
300bp —» «—— 331bp
200bp — «—— 229bp

Fig. 3. Results of PCR-based amplification of Tetano-
spasmin
Lanel: PCR products of bacterial DNA with the
primers GATI and GAT2
Lane2: No template control with the primers
GATI1 and GAT2
Lane3: PCR products of bacterial DNA with the
primers GAT5 and GAT6
Lane4: No template control with the primers
GAT5 and GAT6
M: molecular weight marker (100 bp ladder)

%z =

C. tetani \ZRMEHEEMEZFRIEK 7 7 2 B AR ©
HY, TP TIEICHFERORECHEL, WM
o720 Ai%EmRTLODOHRFICIELS HEEL TV
%7, C.tetani OMEFHRFRE L ClF, EREH
ETT74VARICEERE T HEELZRR TS L,
7T NG TR I A A T B YR Blgi s
LI ENBTOND, T2, BRI VEHETHE
ETHEZEZONTEY, BEWMRO B MIMA
Tl Ctetani B H)MBE Z BB TEX LW ADPS
Vo ARFEFILIRBENIZ FL—VEERD 7 T A Geta T
&, C. tetani \ZHFBUY 2 Gt fRIIBIEE SN2 Do 720
Clostridium J&\X 77 AR HE & L TR SN LW
BEDFEAE LY, Rt mSogBIc Lk
PGt SNDGEEN D D20, 75 LGEITHE
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EHEET AL EICIERFLETH L, T2, kT
L8E% % Fig 2c \R T, MEEHEFBEL BT S
Fhuz 352 L Ctetani 727 0VH T 248 Tt
iz, YRR EEOMIRD AT C tetani &
ETHZEIIHEETH 2,

% < Ok TR O [ ERAR I A b2 R PR
DFENE R L72BEREREZE S v PSR Tw
% h, C.tetani \ZEALFERMEIRFT R A3Z L w72 B
SR FEE Yy D TIERERSER GG H 5%, NIE
$1-Cix MALDI biotyper ZfiH L7722 & 12X D, ¥
RFEI% 2 H HIC C. tetani % MEFET 5 2 L AT
& 720 AR, BROMWFHIRDE O KFER & i
ERRBE A I T R L, FERAICB 25
BLOHEHECHT 2HMEDIT DN TVDLA, K
B> X 9 W HERR I o [F) 2 A BE L2 BE 3 2 JE Bl 1
D7, %L O TR D 723012 16S rRNA (R
TET 2B CEBL, WHOMELZITR > TV b,
L7235 T, REFNIMHEZICBNTHHE L L9 BE
BHCHEB L, BEoMmehc X 2FEx EiiL 720
(2, C.tetani ZERREICHE T 25— & b HER
WEBEEZ S,

C. tetani @ FNIZ AN EBAL 2> & MR IR A L 72
DL, BISARETCRIFLRENHE L 2, MEHT
& % Tetanospasmin % #2493 %, Tetanospasmin (&
=2 —a ORIy F 7 AL, MisEw
DO EWIT BV, ZOREE, B IR E R 06 P
7 & O IEEA OMFSER % 5] &2 Z 77, Tetano-
spasmin % FEA Y L a7 C tetani ® 75 A I K
FICHEAEL TV B2, C. tetani DAL DB A&
Jel [MFTlE WY, Z 2 CPCR #IC X Y ff a3
FEA MR TR 2 I L7z B R R A s a1
FHIR D 331bp B L T 229bp ML/ Y R EBD /272
®, Table 2075 4 < — % W CHY I pE ¥ o ¥ L e
B % PeaE L, NCBIBLAST (& CHIFVEMEAT 2 S0 L
ToAEA,  BEOEEEY I R R AR Ch o T
SIS X ASEBIH S 4B S A7 TR % il A5 L
HERRD C. tetani & WERE L7z 3K, C.tetani D ii%
FEilid~ 7 22 B EBRCHFRELEOLA T
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RS A FEFH OGO NTE 225, I S 306
TR T OAFAE & BRI SR X 2 B JRUFSHE D FG
EPR—FHL T2 EMEL T L7207, FIKRAESR
LAV TGRSR RS T2 ET 52 & T,
W RO EZHICEHMTE S L2 5,

WA AT G e 1 Tt 0 5 BURGLRE V2 AL & AT
FHNTBY, BEE % B L7z 7 HELN O
W~ DJR T IBEBA T 5T 5, BGEEHE X
e [T Ko 4 Ly R PR A e & D455 IRV AT D B HE
RICE VB SNDENSE , ESIRGHENZERT O
WA & D & 1999~2000 4F 25 S L7245 A 157
BIOHT, BRMED SWAGEES 7201 1 Bl A
THHY, C. tetani OFFEEIZKII L T % REBHIH D
THRWBIRICH B, T2, AIEBIOMARIT RO A
Ly ZBEDORBRL—VEHRTHY, C tetani H°
SHES NI E LTI THTH Do ABERE, H
oo 72V o 727280, A S ORI THEEPIC
C. tetani AL, BHZEB X CHBEOBERIZLD
C. tetani OMEHE L S WEIE DI U 7272012, B )&
BPZE 572 E 2 D, 5, Ctetani L7z
BE, BRI S e SRR 7 & O FRERE R 12 70 <, H2Y
BRIt G % = Bt TW i o lz. TD720 C.
tetani OMH [ &y, AR EREE R T &
W52 &T, HAEORERBERICEHIR L2 &%
Zbhb,

%12 C. tetani \EAIFEGI O X 512, AIRIREE D &
T L, Bex IR S SN D RetE2H 0,
I35 D M ERANZTFE IR ETH b T 72 E
BV CTERGHENIMO TERMESE L, S510#
PR EEIHT 52 LT, FEMZ T 2SR A S
LANVTERT 2 LD TE, SHROBIIEIIBIT S
BIPZW S SICIZHEBICOEMTEDL LS 2 5,
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Rapid identification of Clostridium tetani from drain fluid of a patient with strangulated
ileus, using mass spectrophotometry and DNA sequencing

Kyohei Kato”, Zenzo Nagasawa”, Taeko Narita”, Yumiko Funashima?, Kenichi Sato?,
Tetsuhiro Harada”, Yusuke Kawashima®, Tsukuru Umemura” ?

YDepartment of Clinical Laboratory, Medical Kouhoukai Takagi Hospital

?Department of Medical Technology and Sciences,

International University of Health and Welfare, Fukuoka, Japan

?Department of Surgery, Medical Kouhoukai Takagi Hospital

An 80s woman who had abdominal distention and melena, was emergently referred to an academic medical
center for the treatment of deteriorated symptoms. Computed tomography showed intestinal gas and intestinal
fluid retention. Emergency operation was performed as ileus. Postoperative drain fluid was examined for bacterial
culture. The fluid was anaerobically cultured in “KBM” Anaerobic Rabbit Blood Agar medium. A tiny amount of
film-like colony appeared on day 2 of culture. Gram staining and spore staining of colonies revealed distinctive
drumstick appearance. MALDI-TOF MS identified Clostridium tetani as the causative microorganism. The diag-
nosis of Tetanus was confirmed by 16S rRNA gene analysis and toxin-producing gene detected by PCR. In conclu-
sion, MALDI-TOF MS and gene sequence analysis are new relevant technologies to make rapid, accurate diagno-
sis of Tetanus.
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